DNA quantification based on FRET realized by combination with surfactant CPB.
In this work, we developed a novel DNA quantitative analysis based on fluorescence resonance energy transfer (FRET) realized by combination with a surfactant CPB. The approach was capable of detecting long-stranded DNA in a separation-free format. A sandwich-type FAM-c-DNA-t-DNA-r-DNA-TAMRA conjugate was first formed by the capture probe tagged with FAM, the reporter probe tagged with TAMRA and the target DNA through hybridization. The donor (FAM) and the acceptor (TAMRA) were bridged to afford a FRET system. Subsequently, an addition of the cationic surfactant CPB to the system resulted in a substantial change of the microenvironment and an effective condensation of DNA strands. Consequently, without altering the component of the double strands, an enhanced acceptor fluorescence signal from FRET was achieved and a quantification of the target DNA containing 30 bases was enabled. Under the optimal experimental conditions, an excellent linear relationship between the increase of acceptor fluorescent peak area and the target DNA concentration was obtained over the range from 1.0 x 10(-7) to 3.0 x 10(-9) mol L(-1). The proposed approach offered adequate sensitivity for the detection of the target DNA at 1.0 x 10(-9) mol L(-1).